Pressure can influence the physical and chemical properties of matter, and high-pressure research has uncovered many novel phenomena and greatly changed our fundamental understanding of organic and inorganic materials [1] . One of the most important aspects is pressure-induced superconductivity: numerous experiments have confirmed that many elements and compounds, which are insulators at ambient pressure, can become superconductors under sufficient compression. In particular, hydrogen-rich compounds, such as silane (SiH 4 ) and germane (GeH 4 ), can become high-temperature superconductors at lower pressures than pure hydrogen, owing to "chemical precompression" [2] . Recent experimental discoveries [3, 4] and theoretical predictions [5, 6] have provided evidence for metallization of these hydrogen-dominant compounds. New hope for exploring superconductivity based on metallic hydrogen and possessing unprecedentedly high T c has been sparked again.
B 2 H 6 , the simplest stable boron hydride at ambient conditions, is a classical electron-deficient molecule and has been extensively used as a highly reactive and versatile reagent [7] . High-pressure experimental and theoretical studies have shown that compressed diborane undergoes a sequence of phase transitions. With increasing pressure to 50 GPa, several structural transitions have been identified in recent spectroscopic experiments [8, 9] . However, no detailed experimental structural data are yet available for these high-pressure phases. More recently, theoretical calculations within density functional theory (DFT) have indicated that molecular diborane first transforms into a molecular crystal made of discrete BH 3 trimers near 4
GPa, and a polymeric crystal containing one-dimensional chains becomes more stable above 36 GPa [10] . However, another detailed DFT investigation [11] shows that B 2 H 6 becomes unstable in the pressure range of 40-350 GPa and decomposes into B and H 2 . The discrepancy between these investigations encourages us to further investigate the high-pressure behavior of B 2 H 6 in detail in the present work.
To find stable and low-enthalpy metastable structures, we used the evolutionary algorithm USPEX, implemented in the USPEX code [12] [13] [14] , which has been widely used to predict stable high-pressure crystal structures without requiring any experimental information [6, [15] [16] [17] . In particular, we used not only the traditional fixed-composition searches [12, 13] , but also the newly developed variable-composition technique [18, 19] , also available in the USPEX code. This powerful technique enables one to find, in a single simulation, all stable compounds and their crystal structures in a multicomponent system (in this case, the B-H system).
Evolutionary crystal structure prediction calculations were performed at 10, 20, 50, 100, 200, and 300 GPa. The underlying structural relaxations and electronic structure calculations presented here were performed using the all electron projector augmented wave (PAW) method [20] as implemented in the Vienna ab-initio simulation package (VASP) [21] . The exchange-correlation energy was treated within the generalized gradient approximation, using the functional of Perdew, Burke, and Ernzerhof [22] . A plane-wave cutoff energy of 540 eV and dense Monkhorst-Pack k-point meshes [23] with the reciprocal space resolution of 2π×0.03 Å -1 were used for all structures to ensure that the enthalpy calculations are converged to better than 1 meV/atom. B [15] , and H 2 [26] , previously unreported boron monohydride (BH) is found to be stable in a wide pressure range in our evolutionary structure search. It can be found The zero-point energy (ZPE) may play an important role in determining the relative stability of hydrogen-rich phases [6, 26] [29] [30] [31] . However, superconductivity in MgB 2 is exclusively due to the B sheets, while in BH it is due to both B and H sublattices.
In summary, the energetically favorable high-pressure phases of solid B-H system have been investigated in detail using ab initio evolutionary structure prediction. 
